Potentiation of N-methyl-D-aspartate-stimulated dopamine release from rat brain slices by aluminum fluoride and carbachol.
N-Methyl-D-aspartate (NMDA) stimulated the release of endogenous dopamine from striatal slices prepared from adult Sprague-Dawley rats. A mixture of sodium fluoride and aluminum chloride (AlF4-) added to the slices significantly potentiated the NMDA-stimulated release of dopamine in a concentration- and time-dependent manner. The AlF4- mixture had no effect on the nonstimulated basal efflux of dopamine, and no increases in NMDA-stimulated release were observed when NaF was replaced with NaCl. Similarly, AlCl3 or a mixture of NaCl and AlCl3 had no effect on NMDA-stimulated release. The AlF(4-)-induced increase in NMDA-stimulated dopamine release was totally blocked by magnesium or the selective NMDA glycine antagonist 7-chlorokynurenic acid. Striatal slices depolarized with KCl (15 mM) also released dopamine and this release was similarly potentiated by AlF4-. However, KCl-stimulated dopamine release from striatal synaptosomes was not potentiated by concentrations of AlF4- that greatly increased release from striatal slices. NMDA did not stimulate the release of dopamine from striatal synaptosomes in the absence or presence of aluminum fluoride. Modulators of adenylate cyclase (forskolin) and protein kinase C (phorbol esters) did not enhance NMDA-stimulated dopamine release. The protein kinase C inhibitor H-7 also did not reduce the potentiating effects of AlF4-. The mixed cholinergic agonist carbachol and the calcium ionophore A23187 mimicked the AlF4- effect although the increase in NMDA-stimulated dopamine release produced by these agents was less than that seen with AlF4-.(ABSTRACT TRUNCATED AT 250 WORDS)